Introduction
Student engagement with a University undergraduate course may improve a student's confidence with the content of the course, and it may improve their academic performance on the course. A student may learn by being more engaged, and this may have positive effects on persistence, student satisfaction, and academic success. Collectively, these may contribute positively to the overall student experience on an undergraduate course, benefiting not only students, but also institutions, as they can potentially demonstrate that by engaging a student on a course, they are adding to the value of the education they provide (Kuh et al. 2008) . Also, increased student engagement may encourage a student to complete their chosen programme of study and graduate from University. However, levels of student engagement with an undergraduate course at University are rarely measured and this may be partly due to a lack of appropriate instruments to quantify course engagement. Therefore, in this study, we evaluate a Student Course Engagement Questionnaire (SCEQ) -originally proposed by Handelsman et al (2005) , to quantify course engagement in undergraduate students studying at University.
The initial evaluation and validation of the SCEQ instrument was performed on data from undergraduates in the disciplines of psychology, political science, and mathematics. This evaluation used an exploratory factor analysis (EFA) approach and identified 4 latent factors within the SCEQ -these were termed 'Skills Engagement', 'Emotional Engagement', 'Participation/interaction Engagement', and 'Performance Engagement'. This internal data structure is congruent with behavioural and affective constructs of engagement (Herrmann 2013) , whereby the behavioural component describes a student's motives to study (performance engagement) and their strategies to succeed (skills engagement), and the affective component describes both emotional engagement and their willingness to interact with others (participation/interaction engagement). Students who become engaged participants in the classroom may be motivated to engage more meaningfully in both their individual study, and with their chosen course of study (Miller and Metz 2014) . This includes a student's willingness to engage in class discussion by putting forward their opinions and offering comments (Herrmann 2013) . Student engagement can also be increased through the use of collaborative active learning, using a technique that has a group of students solving the same academic problems together (Zhao and Kuh 2004) . This collaboration between students may increase individual academic performance by fostering both behavioural engagement (improving study skills) and emotional engagement through commitment and connecting with colleagues. Although the majority of students may prefer an engaging, active learning format, some students still maintain a preference for the traditional didactic lecture (Huang and Carroll 1997; Miller at al. 2013) . Traditional lectures allow the lecturer's personal overview of content, integrating information from multiple sources, and may clarify complex information.
Despite the availability of the SECQ instrument, there is a paucity of data on course engagement, and currently there are no data available on the engagement of sport and recreation students with an introductory course in Human anatomy and physiology. We have chosen to study engagement in this group of students because a course in Human anatomy and physiology contains essential core knowledge for many health related degrees, including exercise science, kinesiology, and sport and recreation degrees. This core knowledge has fundamental principles to aid the understanding of more in-depth physiology (Modell 2000; Michael et al. 2008; Michael and McFarland 2011) , and principles which underpin a further understanding of exercise physiology (Henige 2012) . However, sport science students may struggle to pass a course in physiology despite finding it to be relevant to their studies (Higgins-Opitz and Tufts 2014), yet there have been few reports on factors that can predict success in physiology in health science students, particularly those enrolled in sport science. It has been suggested that probing why many sport science students experience difficulty passing an introductory course in physiology may be both helpful and worthwhile (Higgins-Opitz and Tufts 2014).
Therefore, in the current study, we aimed to evaluate a course engagement questionnaire when used with sport and recreation students studying an introductory course in Human anatomy and physiology.
Methods

Course and setting
This study was approved by the University's Human Ethics Committee and carried out at a large publicly funded higher education institution. A compulsory introductory course in Human anatomy and physiology was taught to all Bachelor of Sport and Recreation students in their first semester of their first year of study. Passing this course was a requirement for continued progression beyond the first semester, or transferring into other health science programmes (for example, physiotherapy). The Sport and Recreation programme typically attracted students with a diverse range of pre-university educational experiences, including both school leavers and those re-entering formal education following a period of either work or unemployment. The gender balance was approximately 1:1 (male:female). Demographics of the students were not specifically collected for this study, as access to both student identity and confidential personal details were restricted by the Ethics Committee.
The course was delivered as a weekly three hour lecture (recorded at the time of initial delivery and made available to all students for the remainder of the course), and a weekly 2 hour tutorial, over a continuous 13 week period. All lecture slides could be pre-purchased by students, and additional work sheets were used to support learning outcomes in the tutorial sessions. Two, one hour laboratory sessions were also part of the course, these being a bone and joint dissection (bovine), and a heart and lung dissection (lamb). Students were strongly encouraged to purchase
STUDENT COURSE ENGAGEMENT QUESTIONNAIRE (SCEQ) INSTRUCTIONS
•
By completing this questionnaire you are consenting to take part in this study.
• This test contains a number of statements about student's engagement towards learning. You will be asked what you think about these statements, and how they apply to you. There are no 'right' or 'wrong' answers.
• If the statement is "more like you" choose a response of 4, if it is "much more like you" choose a response of 5.
• If the statement is "less like me" choose a response of 2, if it is "much less like me" choose a response of 1.
• If there is no preference, i.e. neither "like me" or "not like me", then choose a response of 3.
• an introductory anatomy and physiology textbook, and although not compulsory, attendance at both lectures and tutorials was strongly encouraged.
Data collection and analysis
The Student Course Engagement Questionnaire (SCEQ -see figure 1 ) was administered to students by administrative staff not responsible for teaching or assessing the students. Data were collected in week 4 of the course as this was before any major assessment (a mid-semester test was carried out in week 6) but captured all enrolled students (the late enrolment period extended to the end of week 2 of the semester). The questionnaire has 23 equally weighted items each assessed using a 5-point Likert scale. All students were given appropriate instruction on completing the questionnaire and were given a participant information sheet which described the background and purpose of the research. By completing the SCEQ, the participant had consented to take part in the study. The 1 -5 Likert scale indicated responses to statements where 1 indicated that the statement was "much less like me", whereas 5 indicated that the statement was "much more like me". The middle point on the scale (3) indicated no preference, such that the statement was neither "more like me" nor "less like me".
All data collected were analysed using appropriate software (IBM SPSS version 22). An exploratory factor analysis was performed on questionnaire responses using the principle axis factoring method with varimax rotation. An initial 4 factor solution explained more than 49% of the total variance, and internal validity of these factors was assessed using Cronbach's alpha (α) coefficient.
Results
Completed SCEQ's were returned from 115 students -a response rate of >90%. An initial exploratory factor analysis indicated that four latent factors explained more than 49% of the total variance, and the Kaiser-Meyer-Olkin value was 0.741 -this indicates that the data were suitable for this type of analysis. Eigenvalues and the % of total variance explained by each extracted factor are shown in table 1. Identified in Table 2 are the item loadings for each factor (loadings <0.42 are omitted), and the internal consistency (α) of each factor. Also shown in table 2 is the descriptive term for each item used by Handelsman et al (2005) in the initial evaluation of the SCEQ, and our suggested description of the factor. The latent factors identified in the exploratory factor analysis are also shown in figure 2. In this figure we also report the Cronbach's alpha values to indicate internal consistency of the items contributing to the factor. In this figure, we suggest that each of the four factors identified in the exploratory factor analysis contribute to overall course engagement, however, we do not suggest that each factor is making an equal contribution. Table 3 describes the 4 identified factors with suggested descriptors. These terms are consistent with those used in the initial SCEQ evaluation, although factor 1 has been described as 'Study habits' instead of 'skills' as this reflects the combination of skills, participation, and emotional items which contribute to factor 1. The SCEQ items which load onto the factor are listed in full in table 3. 
Discussion
This study reports an initial factor analysis and scale development of an instrument to measure student course engagement, when that instrument is used in a group of Bachelor of Sport and Recreation students studying an introductory course in Human anatomy and physiology. We suggest there is a need for an appropriate tool to measure course engagement as it could be used to quantify the impact of novel pedagogies aimed at improving a student's engagement. Furthermore, we suggest there is a current paucity of data on course engagement in this context, and therefore any potential relations between student engagement and either student satisfaction or academic performance, remain only speculative.
During the initial SCEQ evaluation, Handelsman et al (2005) performed principal axis factoring with varimax rotation on a 27 student engagement inventory, and subsequently reduced the number of items in the inventory to 23. These authors reported that a four factor structure was applicable to the 23 item inventory, and that these four latent factors accounted for 42.69% of the total variance. In the current study, our exploratory factor analysis (using the same principal axis factoring method with varimax rotation), also identified 4 latent factors which showed some consistency with those reported elsewhere (Handelsman et al., 2005) . The reliability estimates in the current study for each factor (see figure 2 ) are also comparable with those reported by Handelsman et al. (2005) , as is the total variance explained by the four factors (49%). However, the initial evaluation of the SCEQ was with students studying psychology, political science, and mathematics, whereas in the current study, the students were studying Human anatomy and physiology as part of a Bachelor's degree in Sport and Recreation -this is a unique approach using the SCEQ. University programmes in sport science, sport and recreation, and exercise kinesiology, are commonplace -many require an understanding of the Human body and its physiology. Introductory courses in anatomy and physiology may be based around core principles with their origins in biology (Michael et al., 2008; Michael et al., 2009) , although there is no firm consensus about the content within an introductory course in physiology (Rathner et al., 2013) . Students on named degree pathways which focus on topics such as exercise and sport, may fail to engage fully with a generalised Human anatomy and physiology course, unless the examples used to demonstrate core principles are explicit with regard to sport and exercise. Therefore, we suggest that the SCEQ instrument is a useful tool to measure course engagement in this context. Novel teaching pedagogies in both the health science and physiology curricula which either match teaching methods with different learning styles (Allers 2010; Eagleton and Muller, 2011) , or incorporate an active learning approach (Vanags et al., 2012; Wilke 2003) have been proposed (Ernst and Colthorpe, 2007; Higgins-Opitz and Tufts, 2010; Henige 2012) . These new pedagogies are intended to improve student academic performance, however, we suggest that the impact of these novel teaching strategies on student engagement is also of considerable interest. Moreover, we suggest that the SCEQ is a useful tool to quantify the impact of these pedagogies on student engagement with an introductory course in physiology. For example, active learning pedagogies may increase the engagement of some learners, particularly when it equates to practical experiences (Levett-Jones et al., 2015). However, teaching in large groups with only few students playing an active role in practical activities (while most students observe) may only engage the active student, and potentially disengage those merely observing. Alternatively, courses which include process-based learning, group work, and student response systems may improve student academic performance (Armbruster et al., 2009 : Brown, 2010 , but it remains speculation that this may be due to increased student engagement with the course. Pedagogies which require more independence and academic maturity on the part of the student may also impact student engagement (Eberlein et al., 2008) . For example, more independent and mature students can be more engaged with a course, and this may improve their academic performance, whereas other students who lack independence and maturity may disengage with a course in which alternative pedagogies are prevalent. We propose that our evaluation of the SCEQ with sport and recreation students may allow the quantification of engagement in courses where alternative teaching strategies are adopted.
Currently there is a paucity of papers on the early identification of health science students who are struggling with their studies (Higgins-Opitz and Tufts, 2014; Shaban and McLean, 2011) particularly in large, diverse, and multidisciplinary modules. For example, in a large Human anatomy and physiology course (with class numbers of >200) comprising four very different health science specialties (audiology, speech language pathology, dental therapy and oral health, and sport science), pass rates of the sport science students were considerably lower than those of students from the other three health science qualifications (Higgins-Opitz and Tufts, 2014). These authors further reported that most students recognized the relevance of physiology in their professional degree, and of those students who answered positively, the majority were sport science students. Of the 10% of students who did not perceive physiology to be relevant to their studies, the majority were again sport science students (Higgins-Opitz and Tufts, 2014) . A student's tertiary entrance qualification may correlate with achievement in a human physiology course (Rathner et al., 2013) and therefore be an adequate predictor of success on the course, but there are no data to support a correlation between entrance qualifications and course engagement. Thus, we propose that the SCEQ, when used in a population of students studying sport and exercise, may identify students who are disengaged with their physiology course, and potentially identify students at risk of failing the course.
Although engagement with a course may be beneficial to the overall student experience at university, the correlation between engagement and academic performance may be weak. For example, a student may be disengaged with the course yet score highly on academic tests, and equally, a fully engaged student may perform poorly on academic tests. This correlation may be even weaker in large multidisciplinary cohorts studying courses in which the content may appear to be outside the core content of a named pathway. Therefore, the need to measure course engagement (for example, using the SCEQ) is as relevant in these types of courses as it is in smaller, specific courses.
In this study, we evaluate the SCEQ instrument in a unique body of students, and report that a similar factor structure is present when compared to the instrument's initial evaluation. Furthermore, we suggest that this finding lends support to the use of the SCEQ in quantifying student engagement with an introductory course in anatomy and physiology, and potentially be used to measure the impact of novel pedagogies on student engagement.
